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boards 114 are mounted concentrically with the 
annular channels 28 and 64 on the support 12 and 
rotor 14 respectively. A contact arm 116 (not 
shown In Figs 1 to 5 but illustrated in Fig 6) is 
mounted in register with each printed .circuit board 
114 on the upper surface 32 of the support and the 
exterior of the swivel 46, for rotation over the 
printed circuited boards 114. Each contact ami 116 
carries three electrical contacts 118 to 122. The 
electrical contacts 118 and 120 are positioned for 
electrical connection with radially extending elec- 
trical contacts 110 on the printed circuit board 114; 
the electrical contact 122 is mounted for connec- 
tion with common electrical contact. Contacts 118 
and 120 are each at a positive voltage provided by 
a battery (hot shown) and the contact arm 116 is 
connected to ah incremental counting mechanism 
(not shown), which increments a count every time 
the circuit between contacts 118,120 and common 
contact 122 is completed and a pulse is emitted 
from the contact arm 116. The counting mecha- 
nism may provide on a display, an indication of the 
relative position of e.g. swivel 36 and rotor 14. The 
contacts 118 and 120 are offset from each other so 
that they form a circuit with the radial contacts 110, 
and common contact 122 at different angular posi- 
tions of rotor 14 and swivel 46. By detecting which 
contact 118 and 120 comes into contact with the 
radial contacts 110 first during rotation of rotor 14 
and swivel 46, an indication of both position and 
direction of movement of the motor 14 and swivel 
46 can be obtained. 

The circuit boards 114 should be orientated so 
that the electrical contacts 118 and 120 are not in 
contact with radial contacts 110 when the rotor 14 
and swivel 46 are kinernatically supported; this 
saves battery life. 

The outputs of both such wiper mechanisms 
may be connected to a microprocessor which pro- 
cesses the incremental count and generates posi- 
tion and relative direction data on an LCD display 
so that the operator can determine instantly the 
orientation of the probe. 

Instead of a wiper mechanism the pistons 34 
and 72 may be used to provide an incremental* 
count. In this alternative each downward movement 
of a piston as it passes over a ball (26 or 60) 
causes it to complete an electrical circuit and con- 
sequently emit an electrical pulse. To obtain direc- 
tional information, one of the pistons would be 
slightly offset from the convergent surfaces of an 
adjacent pair of balls relative to the other two. 

Claims 

1- A probe head (10) for ori ntating a probe 
(50) r lative to a head of a coordinat positioning 



machine, comprising: 

a support (12), for connecting the probe head to the 
head of .the. machine; . 

a first rotor (14) mounted to the support (12). and 
s for rotation relative -to the support (12) about a first 
axis (16); , 

a second rotor (46) mounted to the : first rotor (14) 
for rotation with the first rotor (14) about the first 
axis (16), and for rotation ^ relative to the first rotor 
10 about . a second axis (47), the second axis (47) 
being substantially perpendicular to the first axis 
06);-. . , ,.;,:„■ 

the second rotor (46) carrying a connector (54) for 
receiving a probe (50) the probe having an axis, 

is characterised jn that: - '.: 

when the relative orientation of the first (14) and 
second (46) rotors is such that a said, probe (50) 
has its axis; parallel to the first axis (16), the dis- 
tance between the connector (54) and the support 

so (1 2) is smaller than the distance between the sec- 
ond axis (47) and the support (12). 

2. A probe head (10) for . orientating a probe 
(50) relative to a head of a coordinate positioning 
machine, comprising: 

ss a support (12) for connecting the probe head (10) 
to the head of the machine; 

a first rotor (14) mounted to the support (12), and 
for rotation relative to the support (12) about a first 
axis (16); 

30 a second rotor (46) mounted to the first rotor (14) 
for rotation with the first rotor (14) about the first 
axis (16), and for rotation relative to the first rotor 
(14) about a second axis (47), the second axis (47) 
being non-parallel to the first axis (16); 

3S characterised by: 

the second rotor carrying a connector (54) for re- 
ceiving a probe (50) the connector (54) being re- 
cessed within the probe head (10) in a bore (52), 
for housing the probe (50). 

<o 3. A probe head according to claim 1 wherein 

the connector (54) is recessed within the probe 
head in a bore (52) for housing the probe. 

4. A probe head according to claim 2 wherein 
the first and second axes are perpendicular, and 

45 when the relative orientation of the first (14) and 
second (46) rotors is such that a probe when 
connected has its axis parallel to the first axis (16), 
the distance between the connector (54) and the 
support (12) is smaller than the distance between 

so the second axis (47) and the support (12). 

5. A probe head according to any one of the 
preceding claims wherein the probe head is man- 
ually operable, and the first (14) and second rotors 
(46) are mount d for seating in. and rotation bo- 
ss tween a plurality of repeatabl rest locations. 

6. A probe head according to claim 5, further 
comprising means (78.90.108) for axially engaging 
the first and second rotors into their rest position. 
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© A manually operable probe head (10) has a 
support (12), by which the probe head may be 
attached to the head of a coordinate measuring 
machine, a first rotor (14) rotatable about an axis 
(16) relative to the support (12), and a second rotor 
(46) rotatable relative to the first rotor about a per- 
pendicular axis (47). The first rotor (14) and second 
rotor (46) are each rotatable through a plurality of 
kinematic rest positions, into which they may be 
axially urged through retraction of a tie bar (90). 
Location of the first and second rotors when not in 
their rest positions is achieved by three spring load- 
ed pistons (34) and (72). The pistons (34) and (72) 
ensure that even when not in their rest positions, the 
first and second rotors always come to rest adjacent 
such a position. The second rotor (46) carries a 
connector (54) for receiving a touch probe (50). The 
connector (54) is recessed within the probe head in 
a bore (52). behind the axis (47), and this provides a 
smaller reduction in the operating envelope of the 
machine (caused by the use of the probe head (10) 
in connecting the probe to the machine). 
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